Introduction and aims {#Sec1}
=====================

During the past few months, the novel Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) outbreak evolved from a small cluster of atypical pneumonia of unknown origin into a global pandemic. Coronavirus disease 2019 (COVID-19) now affects over 200 countries with \> 3,500,000 confirmed cases and nearly 250,000 deaths worldwide \[[@CR1], [@CR2]\]. Italy is among the most severely involved countries, with 212,532 confirmed cases, 27,402 deaths and an observed lethality rate of 12.9%, according to the most recent estimates of May 7 \[[@CR3]\]. Such a high lethality has been related to several factors, including older age distribution, different definition of COVID-19-related deaths and testing strategies \[[@CR4]\]. Indeed, these data are probably overestimated as incidence rates are likely underestimated. Among reasons for this epidemiologic scenario is the absence of homogeneous criteria for clinical recognition and testing of suspected cases and the uncertainty regarding prevalence of infection among asymptomatic/poorly symptomatic subjects.

While it is obvious that the virus will persist in endemic form after the pandemic phase has waned, physicians currently struggle with the need to correctly approach a new disease posing peculiar challenges in terms of differential diagnosis. This is mostly related to the lack of specific signs and symptoms that may guide clinicians to swiftly recognize, properly isolate and appropriately treat a COVID-19 case in the early phase of the disease natural history. Since COVID-19 will remain a challenge during the foreseeable future, we believe all internists should develop specific skills to recognize the disease, learning what we can refer to as the 'semeiotic' of this new disease.

In this article, we aimed at summarizing the key features that might guide the internist in differentiating a truly suspected COVID-19 case, requiring specific testing, from upper respiratory and/or influenza-like illnesses (ILIs) of other aetiology. In our opinion, this is pivotal for several reasons. First, to limit the further spread of the virus, a suspected case needs prompt isolation \[[@CR5]\]. Second, any physician dealing with suspected COVID-19 cases requires personal protection equipment that should be used only when truly necessary \[[@CR6]\]. Furthermore, while assessing a suspected case of COVID-19, physicians should not overlook other equally or even more serious diseases, which require adequate diagnosis and treatment. Lastly, the negative psychological consequences on family members and health care personnel that occur after detecting a suspected COVID-19 case should not be underestimated \[[@CR7]\]. These considerations highlight how challenging a balanced approach to a patient with ILI can be today.

We consider two different clinical settings, where the availability of blood tests and imaging differs widely: outpatient (home, family doctor's office) and inpatient.

COVID-19 in the outpatient setting {#Sec2}
----------------------------------

As pandemic spread of SARS-CoV-2 progresses, it is inappropriate to still rely on epidemiologic features alone, including contact with a confirmed COVID-19 case, to suspect the disease. In contrast, any patient with fever or ILI/acute respiratory illness (ARI)/severe acute respiratory illness (SARI) should be clinically assessed for possible COVID-19, regardless of travel history or exposure. Since there are no specific COVID-19 signs and symptoms, relying on them to exclude the disease can be misleading. Nevertheless, medical history is essential in the evaluation and, as in any other clinical scenario, offers key clues. Therefore, a careful evaluation of patient symptoms is highly encouraged.

Concerning COVID-19, fever is reported as one of the most common symptoms, in several studies, ranging in prevalence between 76.5 and 98.6% \[[@CR8]--[@CR16]\]. Fever is rarely a stand-alone symptom, rather it associates with non-productive cough (in 50--70% of cases) \[[@CR8]--[@CR16]\] and dyspnoea (in 30--60% of cases) \[[@CR13]\]. At COVID-19 onset, cough is almost invariably non-productive \[[@CR17]--[@CR27]\], although it may subsequently evolve with sputum production in up to half of cases \[[@CR9]\] when the disease progresses or a bacterial superinfection ensues. The prevalence of cough and dyspnoea appears to increase in patients who subsequently require intensive care support (88% for both) \[[@CR28]\]. Thus, the two additional manifestations of cough and dyspnoea may also portend a prognostic significance, guiding the family doctor in the subsequent management steps. Fever and cough almost always occur at the same time, whereas dyspnea typically begins some 5--7 days later \[[@CR9]\].

Other frequent symptoms are myalgia (31%) \[[@CR13]\] and fatigue (38%) \[[@CR12]\], that may be severe. Less common signs/symptoms include headache (8%) \[[@CR10]\], diarrhoea (6.3%) \[[@CR13]\], nausea and vomiting (5.0%) \[[@CR12]\]. Worthy of mention are some neurological manifestations of COVID-19, such as anosmia, hyposmia and dysgeusia, even though few scientific data are available at present about their prevalence. In a Chinese study focused on neurological findings in 214 COVID-19 patients, hypogeusia and hyposmia were detected in 12 (5.6%) and 11 (5.1%) of them, respectively \[[@CR29]\]. Three expert statements from the American, British and French associations of otorhinolaryngology also underline the importance of these sensory abnormalities. However, such professional body statements are largely based on emerging anecdotal and non-peer reviewed clinical observations \[[@CR30]\].

Upper respiratory tract infection (URTI) symptoms, including nasal congestion or rhinorrhoea, appear to be seldom reported (4.8 and 4%, respectively) \[[@CR10], [@CR12]\]. Similarly, other signs of URTI are also observed rarely: throat congestion (1.7--4%), tonsil swelling (2.1%) and lymph node enlargement (0.2%) \[[@CR11], [@CR12]\]. Thus, the presence of these latter manifestations in a febrile patient could either point against COVID-19 or indicate a milder form of disease that does not tend to further evolve. Indeed, it is necessary to underline that the vast majority of these data comes from studies on hospitalized patients, both in and out of the intensive care unit (ICU), and very few reports have been generated on mild and non-admitted cases. Among the latter, the prevalence of URTI signs/symptoms may be much higher and, therefore, predict a more favourable outcome. Other symptoms, not specific to COVID-19, could be useful to early predict patient outcome. Indeed, Wang et al. showed that patients admitted to ICU had a statistically higher prevalence of anorexia, shortness of breath and dizziness \[[@CR9]\].

In Table [1](#Tab1){ref-type="table"}, we compare clinical presentation and outcome of COVID-19 \[[@CR31]\] with those of SARS \[[@CR32]--[@CR34]\] and influenza A (H1N1 2009 outbreak) \[[@CR35], [@CR36]\], as examples of recent SARIs, and with common ILIs, including seasonal flu (H3N2) \[[@CR37]--[@CR40]\] and non-influenza acute respiratory illnesses \[[@CR38], [@CR39]\]. Since data of COVID-19 are largely preliminary and come from studies on mostly hospitalized patients, the prevalence of certain symptoms may differ from the real clinical spectrum of the disease, that is mostly comprised of mildly symptomatic and non-severe cases (around 80%) \[[@CR41]\], as for all disorders considered. For example, regarding influenza A, URTI signs and symptoms are much more common in community than hospitalized cases (Table [1](#Tab1){ref-type="table"}). A similar trend may exist for COVID-19, but might be hidden by the different populations considered. Notwithstanding, the prevalence of URTI signs/symptoms remains much lower in COVID-19- than in H1N1-hospitalized cases. Furthermore, it is interesting to compare the COVID-19 clinical spectrum with that of diseases caused by more phylogenetically similar viruses. In fact, in the 2002--2003 SARS outbreak, there was a higher percentage of URTI signs/symptoms as well as a higher prevalence of gastrointestinal symptoms \[[@CR32]--[@CR34]\] (Table [1](#Tab1){ref-type="table"}). This is most likely not due to a selection bias, as SARS studies largely enrolled hospitalized patients too. In conclusion, there is a paucity of information regarding the presence and epidemiological significance of mildly symptomatic and asymptomatic infection in SARS \[[@CR42]\], as well as COVID-19.Table 1Prevalence of different signs/symptoms among common viral illnesses compared with COVID-19 \[[@CR31]--[@CR41]\]COVID-19SARSInfluenza A (H1N1 2009)Seasonal InfluenzaNon-influenza ARIAllCommunityHospitalizedIncubation period, days4--142--101.4--41--51--5Fever, %75.6--98.699.384.781.885.894.387.5Cough, %69.669.484.98381.285.565.5Shortness of breath, %45.641.731.214.851.69.88.6Myalgia, %3149.358.159.523.676.372Fatigue, %38NA25.36.918.481.677.7Headache, %835.466.565.818.76963Rhinorrhea, %422.560.15925.77655Sore throat, %1.712.549.551.429.963.561.3Diarrhoea, %6.323.61311.214.515.317.2Nausea and vomiting, %519.419.922.211.34129Fatality rate, %1.8--3.4150.020.09NAHospitalization rate, %20.7--31.4NA8.21.38NAICU admission, %4.9--11.523.23.2--44NANAMedian age, yearsNA39.318.128.931.27*NA* not available

When approaching a patient with fever, searching for other signs/symptoms of organ involvement is of utmost importance. Undoubtedly, suspicion index of COVID-19 declines when the patient presents with recurrence of febrile illnesses related to prior known conditions, including urinary tract infections, exacerbations of chronic obstructive pulmonary disease and flares of immune-mediated conditions. If fever quickly responds to antibiotic therapy, COVID-19 should not be a concern. Therefore, it remains crucial to collect a comprehensive drug history on chronic and/or recently added medications. Indeed, fever of COVID-19 tends to persist for several days when the disease progresses towards more severe stages and does so despite any antibiotic therapy until resolution or progression \[[@CR17]--[@CR27]\].

As physical examination is concerned, there is a dramatic lack of data regarding the most common respiratory physical findings in SARS-CoV-2 pneumonia. Theoretically, COVID-19 should mimic atypical pneumonia, being characterized by a clinical--radiological dissociation. Therefore, the absence of added sounds on lung auscultation should not rule out COVID-19 pneumonia. In contrast, pleural effusion is very rarely seen in COVID-19 (about 5% of cases), especially in the early phase of the disease \[[@CR43]\]. Given the lack of thoracic examination findings, clinicians should pay attention to any sign of acute or acute on chronic respiratory failure, such as central cyanosis, tachypnoea, use of accessory muscles, and should always assess peripheral oxygen saturation by means of a pulse oximeter. The timing of onset of respiratory distress is typical in COVID-19, and usually occurs between day 5 and day 7 of illness \[[@CR9], [@CR12]\]. This is also the observed median outpatient--inpatient interval, equal to 6.8 days \[[@CR8]\].

Inpatient with suspected COVID-19 {#Sec3}
---------------------------------

The inpatient with COVID-19 may be admitted because of suggestive signs/symptoms or may develop them while in hospital for other reasons/conditions. Although more diagnostic resources are available in the hospital, clinicians must make the best use of them, to perform quick diagnoses while minimizing health care resource utilization. Available diagnostic tools are blood tests, nasal and throat swabs, serology and lung imaging (ultrasound and radiology).

The clinical features of COVID-19 in the inpatient are heterogeneous, ranging from an asymptomatic state to acute respiratory distress syndrome and multi-organ dysfunction. On admission to the hospital for COVID-19, the most common presenting symptoms remain fever, cough, dyspnoea, fatigue and myalgia \[[@CR8]--[@CR16]\]. Less common symptoms are headache, dizziness, sore throat, sputum production, diarrhoea, nausea and vomiting \[[@CR9], [@CR13]\]. While it is rather simple to assess previously healthy patients, COVID-19 diagnosis may be more complex in those already hospitalized for other reasons, especially heart and lung disease. In these subjects, non-specific COVID-19 symptoms could be even more nuanced, especially in fragile, elderly, comorbid or immunocompromised patients, or overlap/be confused with those of concomitant disorders.

In the current epidemic time, when we face an inpatient with fever and/or new onset cough, with or without associated dyspnoea, the SARS-CoV-2 test on nasal swab should be immediately ordered. At the same time, all efforts should be directed at ruling out aetiologies other than SARS-CoV-2 through history, physical examination and routine laboratory tests. As a matter of fact, in the absence of specific treatment for COVID-19, the correct identification of alternative aetiologies is more likely to translate into an effective, targeted treatment. In the next future, when endemic spread of SARS-CoV-2 is likely to establish, COVID-19 suspicion should be based on the most common presenting signs of fever, cough, dyspnoea and malaise.

It is of crucial importance to understand that the current sensitivity of SARS-CoV-2 molecular tests is undetermined. Thus, in the current era, it is appropriate to use all available and specific molecular tests for bacteria and viruses on respiratory samples (throat swab/nasopharyngeal swab/sputum/endotracheal aspirate or bronchoalveolar lavage). Bacterial and fungal cultures should also be obtained, as well as Pneumococcal and Legionella urinary antigen tests. Although positivity for another respiratory pathogen does not rule out COVID-19, an alternative diagnosis coupled with a first negative SARS-CoV-2 test on nasal swab tends to exclude COVID-19.

Regarding COVID-19 laboratory findings, those most commonly reported are hypoalbuminemia, elevated C-reactive protein and lactate dehydrogenase (LDH) serum levels, lymphopenia and high erythrocyte sedimentation rate \[[@CR13]\]. Less commonly, there is elevation of alanine aminotransferase, aspartate aminotransferase, creatine kinase, and fibrinogen [d]{.smallcaps}-dimers. Zhou et al. showed that [d]{.smallcaps}-dimers (\> 1 μg/mL) were the only blood marker independently correlated to a worse outcome, together with age and a SOFA score between 6 and 14 \[[@CR16]\]. Moreover, leukopenia, lymphopenia and [d]{.smallcaps}-dimers elevation are more prominent in severe cases \[[@CR12]\]. In fact, SARS-CoV-2 mainly acts on T lymphocytes, triggering cytokine upregulation and immune stimulation that exhausts immune cells, finally blunting cellular immune responses. Damage to T lymphocytes may be an important factor leading to patient deterioration. The role of the immune system in COVID-19 is still undefined but cytokine storm syndromes and immunosuppression have been proposed among factors leading to death in these patients \[[@CR44]\]. Concerning IL-6, higher blood levels of this cytokine correlate with a worse outcome \[[@CR45]\].

Procalcitonin (PCT) may also be useful in patient evaluation. It does not appear substantially altered in COVID-19 early phase and on hospital admission, as is for other viral infections \[[@CR9], [@CR12]\]. Subsequent PCT increase may reflect bacterial superinfection and should be carefully considered for further diagnostic and therapeutic purposes \[[@CR46]\]. Recent studies suggest that serial measurements of PCT showing increasing levels correlate with an unfavourable outcome \[[@CR46]\]. Troponin I may also be abnormal in a minority of COVID-19 cases, with a significantly increased level in those with a more severe disease \[[@CR47]\]. Similarly, NT-proBNP seems to independently predict in-hospital death in severe COVID-19 patients \[[@CR48]\].

In summary, the routine workup with hemato-chemical tests portends significant diagnostic information in suspected COVID-19 patients. Raised inflammatory markers and normal leukocyte count without neutrophilia tend to rule out bacterial infections, whereas lymphopenia suggests COVID-19.

Radiologic manifestations of SARS-CoV-2 infection are various and progress rapidly over the course of the disease. Chest X-ray is less sensitive and specific than CT scan and can be normal in the early phase. The most common patterns seen on chest CT are bilateral ground-glass opacity (GGO), smooth or irregular interlobular septal thickening, air bronchogram, crazy-paving pattern and thickening of the adjacent pleura. These lesions are mainly located peripherally and sub-pleural with diffuse, bilateral distribution. Less common CT findings include nodules, cystic changes, bronchiolar ectasia, pleural effusion and lymphadenopathy \[[@CR9]--[@CR11], [@CR13], [@CR14], [@CR22], [@CR26], [@CR28]\]. Since COVID-19-related patchy or confluent lesions tend to distribute peripherally and sub-pleural, lung ultrasound (LUS) has a major diagnostic role. LUS is non-invasive, safe, fast, low cost and can be repeated bedside to monitor evolution and the effects of therapies. Also, it may aid to optimize ventilation and weaning in the ICU setting \[[@CR49]\] and reduces the need for patient movement within the hospital environment. However, LUS is unable to correctly identify pulmonary embolism or pulmonary arterial thrombosis that are emerging as common and prognostically relevant conditions in COVID-19, likely contributing to both severe respiratory failure and mortality \[[@CR16]\].

Although detailed history, complete clinical evaluation and chest imaging are essential for COVID-19 diagnosis, the current diagnostic gold standard remains real-time reverse transcription polymerase chain reaction (rRT-PCR) on respiratory samples (nasal swabs, throat swabs, sputum or lower respiratory samples). Several studies report that sputum possesses the highest positivity rate (74.4--88.9%), followed by nasal swabs (53.6--73.3%) in both severe and mild cases during the first 14 days after illness onset. For samples collected ≥ 15 days after onset, sputum and nasal swabs still showed a high positive rate ranging from 42.9 to 61.1%. The positive rate of throat swabs collected after the 1st week is low, especially in samples from mild cases. Conversely, viral RNA could be detected in all lower respiratory tract samples from severe, but not mild cases, after the first week of symptoms \[[@CR50]\].

Viral load in asymptomatic subjects appears to overlap with that of symptomatic patients \[[@CR51]\], suggesting at present no role for SARS-CoV-2 semi-quantitation in the clinical setting. The molecular method for SARS-CoV-2 detection can also provide false-negative results when either sample collection is not optimal or there is insufficient amount of viral genomes, for example in early and late stages of the disease. Moreover, certified laboratories, expensive equipment and trained personnel are required.

Very initial experience exists regarding SARS-CoV-2 serology. Detecting specific antibodies, especially IgM, which are produced rapidly after infection, can be a less expensive tool to combine with rRT-PCR to enhance detection sensitivity and accuracy. It seems that in the acute phase of COVID-19, anti-SARS-CoV-2 IgM and IgA antibodies are both detectable at a median time of 5 days after symptom onset, while IgG antibodies appear after a median time of 14 days \[[@CR52]\]. Zhao et al. reported that combining RNA and antibody testing, especially total antibody measurement, sensitivity for detecting COVID-19 in the first week of disease raises significantly, up to 78.7% \[[@CR53]\]. These findings suggest that serological tests could be an important complement to RNA detection during the illness course, although further studies are warranted \[[@CR53]\].

Once diagnosed, COVID-19 risk stratification should be performed using nonspecific and specific risk scores. The MuLBSTA (multilobular infiltration, hypo-lymphocytosis, bacterial coinfection, smoking history, hypertension and age) score is a system that allows risk stratification of patients hospitalized with viral pneumonia. There are two risk categories, MuLBSTA 0--11 (low risk) and MuLBSTA 12--22 (high-risk), with a 90-day mortality of 5.07 and 33.92%, respectively. Further investigation is needed to explore the applicability of the MuLBSTA score in predicting mortality risk in COVID-19 \[[@CR54]\].

The National Early Warning Score (NEWS) is a scoring system that can be used in all hospitalized patients to allow for the early detection of clinical deterioration in acutely ill patients and the potential need for higher levels of care \[[@CR55]\]. In 2017, the British National Health System endorsed the updated NEWS2 score that can be applied both in emergency and inpatient setting, for initial assessment and serial monitoring of patients \[[@CR56]\]. This score is based on the measurement of six vital signs: respiratory rate, oxygen saturation, temperature, systolic blood pressure, heart rate and state of consciousness. Each parameter is graded in levels, to which a numerical value is assigned; the sum of numerical values provides a reliable measure of deviation from normal physiology. If oxygen supplementation is required, the score is increased by two points. Based on total score, there are three levels of clinical alert: a low level (NEWS2 0--4) requiring fast clinical evaluation by a competent nurse; a medium level (NEWS2 5--6), needing prompt appraisal by a skilled clinician; and a high level (NEWS2 ≥ 7), necessitating emergency assessment of a critical care team \[[@CR57]\]. However, as no studies have been done to validate the performance of NESW2 in defining the severity of illness or the evolution of COVID-19, the NEWS2 score should be used with caution in this specific setting.

Conclusions {#Sec4}
===========

COVID-19 is a new disease that will likely persist in the general population for a long time. Although changes in incidence and clinical presentation are possible and hard to be foreseen, we believe that all internal medicine physicians should develop clinical skills to adequately recognize COVID-19. This is true for both hospital-based physicians and those who practise in the community. A practical algorithm, valid for both clinical settings considered, that physicians could follow as a starting point, is presented in Fig. [1](#Fig1){ref-type="fig"}.Fig. 1Practical algorithm for the initial diagnostic approach to outpatients and inpatients with suspected COVID-19

We admit that, at the present time, clinical workup of COVID-19 remains a hard task to accomplish. To provide a landscape of the variable presentation of COVID-19, we have summarized the major features of four recent cases we dealt with in our hospital (Fig. [2](#Fig2){ref-type="fig"}). As shown, dissociation between clinical features, diagnostic test results and response to treatment may occur, making COVID-19 management challenging. However, we have shown evidence to support the fact that knowledge of the natural history of the disease may aid the internist in putting common and unspecific symptoms into the correct clinical context. Internists should refrain from indiscriminate application of diagnostic tests, and should be guided by clinical observation and reasoning towards the best management practice patterns. Such a correct approach will improve health care resource utilization, minimize psychologic distress, adequately protect the community and convey the optimal care to the subset of COVID-19 patients with a more severe clinical course. Fig. 2Illustrative cases showing the challenges of suspected COVID-19 approach
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